Abstract. -C O~M~~-~O is a diluted fcc antiferromagnet that can be prepared in isostructural form over the entire 0 < p < 1 range. Magnetic susceptibility data indicate a percolation threshold at p = 0.13, and additionally reveal a crossover effect at p % 0.45. We present results of neutron diffraction studies which confirm that the crossover behavior reflects a transition from a LRO to a SRO state.
Co,Mg,-,O offers an excellent prototypical example for the study of percolation effects in diluted antiferromagnets. The system retains the original structure of Go0 (NaC1-type) in the entire 0 < p < 1 composition range [I] . The magnetic CO++ ions form a randomly diluted fcc lattice with predominantly nextnearest neighbor (NNN) AF coupling due to the mediating role of the oxygen anions. The ratio of the NNN to NN exchange constants in pure COO was found [2] for this system is p, = 0.13, in agreement with the theoretical value of p, = 0.136 for a fcc lattice with NN and NNN interaction. The variation of the reduced NBel temperature T = TN (p) /TN (p = 1) with p also reveals a crossover effect at p = 0.45. It is of interest that above this value the T vs. p curve shows a remarkable similarity [3] to Eu,Srl-,Te [4] , another diluted fcc antiferromagnet with dominant NNN exchange. The fully occupied prototypes of these materials, COO and EuTe, are both Type I1 fcc antiferromagnets [5] (with the N6el temperatures 289 K and 9.8 K, respectively [6]). On the other hand, there are some significant ?ifferences between the two systems. For example, the ratio of the exchange constants in EuTe is of different sign and magnitude (JNNNIJNN M -2) than in Coo; Also, the nature of the magnetic anisotropy in the two systems is expected to be different since CO" has a large orbital component to the magnetic moment, whereas EU++ is an s-state ion. The fact that both systems clearly exhibit a change of sign in d27/dp2 at p NN 0.45 suggest therefore that such a crossover behavior is universal for diluted Type I1 antiferromagnets. However, the mechanism of this phenomenon, as well as the nature of the magnetic state in CopMgl-,O below p, (superparamagnetic particles, or a spin glass?) is not yet fully understood, and further studies such as AC susceptibility and neutron scattering measurements are necessary to obtain more insight into these issues.
In this paper, we present first results of neutron diffraction experiments carried out on several The sharp nature of this transition is also indicated by the behavior of the integrated intensity of the (Ill), reflection as a function of p, which is shown in figure 2 normalized by the intensity of the strongest nuclear reflection (200), . In this scaling the variation in the nuclear scattering intensity in CopMgl-,O with p (due to the different scattering amplitudes of Co and Mg) has been removed. Also, since the magnetic reflection intensity in the LRO phase is proportional to p2, the data have been additionally normalized by this quantity. As can be seen from figure 2, the results clearly indicate a sharp discontinuity in the magnetic scattering intensity at pc.
In conclusion, the results of our neutron diffraction studies of CopMgl-,O demonstrate that the previously reported crossover behavior in the magnetic sus- ceptibility at p x 0.45 reflects the breakdown of the LRO magnetic phase in the system. Since it is believed that a similar type of transition (LRO -+ spin glass) occurs in EupSrl-,Te for p = 0.50 [4] , these results also indicate why the magnetic characteristics of the two systems are similar at the higher p values.
